(n = 7; L), 1\m=.\1 (n = 7; M) or 1\m=.\8% (n = 5; G) of BW in dry matter (DM)/day for 10 weeks. Ovaries were examined by ultrasound, for one oestrous cycle, from week 5 of treatment. Maximum diameter of dominant follicles was smaller (P < 0\m=.\05) in L (11\m=.\8\ m=+-\0\m=.\1mm) than in M ( 13\ m=. \ 7 \ m=+-\ 0\m=.\2 mm) or G (13\m=.\2 \ m=+-\ 0\m=.\3 mm) heifers. Growth rate (mm/day) of dominant follicles during the oestrous cycle was not affected (P > 0\m=.\05) by dietary intake. Persistence of dominant follicles was shorter (P < 0\m=.\05) in L (9\m=.\8\ m=+-\ 0\m=.\2 days) than in M (11\m=.\9 \m=+-\0\m=.\3 days) or G (12\m=.\7 \m=+-\0\m=.\4 days) heifers. Three dominant follicles were identified during the oestrous cycle of 5 of 7 L, 3 of 7 M and 1 of 5 G heifers (P < 0\m=.\10); 2 dominant follicles were identified in the remaining heifers (n Introduction To develop precise methods to control ovarian function in farm animals, it is necessary to understand the factors that affect folliculogenesis and luteal function. Ultrasonographic studies have demonstrated that follicular growth during the oestrous cycle of cattle is characterized by the successive development of 2-3 dominant follicles (Savio et ai, 1988 (Savio et ai, , 1990b Sirois & Fortune, 1988;  Knopfe? ai, 1989; Murphy et ai, 1990) . It is hypothesized that each period of follicular growth is associated with the recruitment of a group of follicles, from which one is selected to become the dominant follicle (i.e. the single largest follicle which suppresses the growth of other follicles; Ireland & Roche, 1987; Turzillo & Fortune, 1990) . A number of factors, including folliclestimulating hormone (FSH: Goulding et ai, 1990; Turzillo & Fortune, 1990) , progesterone (Sirois & Fortune, 1988; Knopf et ai, 1989; Sirois et ai, 1989) , suckling (Murphy et ai, 1990) and season (Savio et ai, 1990a) , influence follicular growth in cattle.
Energy balance, defined as input minus output of energy, influences resumption of ovarian activity in post-partum dairy and beef cows. Prolonged periods of restricted dietary intake in post¬ partum cows increase the intervals from calving to first ovulation (Butler & Smith, 1989) , first oestrus (Whitmore et ai, 1974) and conception (Haresign, 1979) . Negative energy balance is also associated with reduced luteal function in post-partum dairy cows (Villa-Godoy et ai, 1988; Spicer et ai, 1990 Experimentalprocedures. The heifers were allocated to 0-7 (n = 7; L), 1-1 (n = 7; M) or 1 -8% (n = 5; G) of BW in DM/day in a randomized incomplete block design. The heifers were maintained on this diet for 10 weeks. The ovaries were examined by daily ultrasound scanning for a complete oestrous cycle (incorporating two oestrous periods) beginning~5 weeks after the start of the experiment (prior to the start of the third oestrous cycle). Details on scanning method and calculations are described in Savio et al. (1988) . Briefly, duration of detection (persistence) is the sum of duration of growth and atresia for each follicle. Growth rate (mm/day) is the maximum diameter (mm) divided by the duration of growth (days). The largest and smallest diameters of the corpora lutea (CL) and follicles >5 mm in diameter were measured using an in-built calliper on the screen of the ultrasound scanner. Heifers were observed for signs of oestrous behaviour once a day for 2 h. Blood was collected daily by jugular venepuncture. Samples were kept at room temperature for 1 h, and at 4"C for 24 h before being centrifuged at 700 g for 20 min. Serum was collected and stored at -20°C until assayed for progesterone concentrations ( Ronayne & Hynes, 1990) . The intra-assay coefficients of variation (n = 6) for samples containing 0-3, 10 and 30 ng progesterone/ml were 5-2, 60 and 5-5%, respectively. The interassay coefficients of variation (n = 8) for the same samples were 5-4, 5-6 and 6-3%, respectively. The sensitivity of the assay was 003 ng progesterone/ml. The luteal phase was defined as the number of days when progesterone concentrations were 2 standard deviations above baseline (0-5 ng/ml).
Statistical analyses. Differences between treatment means were determined after analyses of variance using the general linear models procedure of the Statistical Analysis System (SAS, 1985) . Follicle counts were transformed, before analyses, by adding one to all values and by then taking the square root (Snedecor & Cochran, 1989) . Chisquare analysis (Swinscow, 1977) was used to determine whether there were significant differences between treatments in the number of dominant follicles identified during an oestrous cycle.
Results

Body weight
The mean ± s.e.m. body weight of the heifers at the end of the study was 349 + 8-7 (L), 387 + 8-2 (M) and 444 ± 131 (G) kg.
Follicular dynamics
The duration of the oestrous cycles studied was 211 +0-2 days (mean ± s.e.m.) which was not different (P > 005) between treatments (Table 1) . Either 2 or 3 dominant follicles were identified during the oestrous cycles of the heifers used in this study (Table 1) . Three dominant follicles were identified in 5 of 7 L, 3 of 7 M and 1 of 5 G heifers and two dominant follicles were identified during the oestrous cycle of 2 of 7 L, 4 of 7 M and 4 of 5 G heifers. A larger proportion of L than G heifers had three dominant follicles and a larger proportion of G than L heifers had two dominant follicles (P < 010). There was no effect (P > 005) of treatment on the number of follicles^5mm associated with each period of follicular growth (Table 1) . The maximum diameter (mm) of the dominant follicle was smaller (P < 005) in L than in M or G heifers (Table 1) . Although dominant follicles persisted for a shorter period (P < 005) in L heifers than in G or M heifers, there was no effect (P > 005) of treatment on the growth rate (mm/day) of the dominant follicle (Table 1) .
Luteal function
The duration of the luteal phase was not affected (P > 005) by treatment (Table 2) . Although there was no treatment difference (P > 0-05) in overall mean progesterone concentrations during the luteal phase, G heifers had numerically lower (P = 0-13) concentrations of progesterone than heifers assigned to L and M treatments (Table 2; Fig. 1 ). The overall mean diameter of the corpus luteum was not affected (P > 005) by treatment (Table 2) . (Savio et ai, 1988 (Savio et ai, , 1990b Sirois & Fortune, 1988; Knopf et al, 1989; Murphy et ai, 1990) . In the majority (21 of 26) of oestrous cycles of heifers studied in our laboratory (Savio et ai, 1988) and in another (Sirois & Fortune, 1988 (7 of 10); Turzillo & Fortune, 1990 (4 of 5)), the predominant pattern is 3 rather than 2 dominant follicles. However, Pierson & Ginther (1984) and Knopfe/ ai (1989) have consistently found that, during the oestrous cycle, 2 dominant follicles is the most common pattern of follicular growth in their population of heifers. The explanation for these differences is not clear, as similar results were reported in different breeds and using similar ultrasound scanning methods. It is possible that the dietary intake of the heifers used in the different studies may explain the differences noted. Indeed, in the present study, our data indicate that dietary intake influences the number of dominant follicles identified during the oestrous cycle of beef heifers.
The proposed mechanism of action by which dietary intake influences follicular growth is not clear. Although FSH has been identified as the most important hormone responsible for stimulating follicular development, previous studies have failed to demonstrate significant relationships between restricted feeding and FSH concentrations in sheep (Xu et ai, 1989) or cattle (Findlay & Clarke, 1987) . Similarly, Spicer et ai (1984) found that overfeeding heifers did not affect FSH concentrations. Insulin-like growth factor-I (IGF-I), which is produced by many tissues including granulosa cells (Hammond et ai, 1988) , appears to have an important influence on the regulation of follicular growth in vitro (Adashi et ai, 1985; Hammond et ai, 1988) . Blood concen¬ trations of IGF-I in cattle are directly influenced by plane of nutrition (Houseknecht et ai, 1988) and, during periods of restricted dietary intake, concentrations of IGF-I decreased in cows (Spicer et ai, 1990) . Adashi et ai (1985) Progesterone has profound effects on gonadotrophin secretion and on the duration of the oestrous cycle (Christian & Casida, 1948; Snook et al., 1969; Hobson & Hansel, 1972) . The factors which regulate progesterone secretion from the CL are not fully understood. Luteinizing hormone (LH) is the major luteotrophic factor in cattle (Schomberg et ai, 1967; Gospodarowicz & Gospodarowicz, 1975) , but oestradiol (Fogwell et ai, 1985) and prostaglandin F-2a (Roche & Prendiville, 1979; Macmillan, 1983; Roche, 1986) (Hill et ai, 1970; Beai et ai, 1978; Villa-Godoy et ai, 1990) , increase (Donaldson et ai, 1970; McCann & Hansel, 1986) or have no effect (Apgar et ai, 1975; Spitzer et ai, 1978) 
